Many dabbling ducks Anas spp. are largely granivorous, consuming a variety of seeds chiefly from aquatic plants. To assess the relative value and carrying capacity of wetlands for dabbling ducks, species-specific information about seed mass is needed, but it is still largely missing or scattered in the literature. By combining weights of seeds collected in the field with a literature review, we provide a reference table for seed mass of 200 western European plant taxa frequently encountered by foraging dabbling ducks. Seeds collected in the field were sampled in microhabitats and at depths at which ducks were observed to forage, and study sites represent wintering, staging as well as breeding areas within a flyway in western Europe. When combined with calorimetric data, the present reference table will aid managers and scientists in assessing the importance of seed food resources at different sites and during different parts of the annual cycle.
Many species of dabbling ducks Anas spp. are largely granivorous in fall and winter, and partly so in spring and summer (e.g. Cramp & Simmons 1977 , Glutz von Blotzheim 1990 , Del Hoyo et al. 1992 . Throughout a waterfowl flyway, the relative value and the carrying capacity of wetlands may thus largely depend on the seed stock available at different sites. However, no studies have so far provided comprehensive information about the amount of energy available to seed-eating ducks. Most likely this is due to the problems of comparing different types of data. Wetland seed stocks are generally expressed as number per area unit (Grillas et al. 1993 , Bonis & Lepart 1994 , Thompson et al. 1997 , though a few studies provide information about the actual mass of seeds per area (e.g. Tamisier 1971a , Baldassarre & Bolen 1984 , Clark et al. 1986 ). In studies of duck diet, however, abundance of seeds in the digestive tract is expressed as either aggregate % volume, aggregate % dry weight or as frequency of occurrence (e.g. Olney 1963 , Olney 1964 , Tamisier 1971b , Danell & Sjö berg 1980 , Pehrsson 1979 , Thomas 1982 , Schricke 1983 , Miller 1987 . Sampling also causes problems; even in large seed samples, some plant species turn out to be fairly rare, resulting in a sample size too small to calculate a reliable mean mass for the plant species in question. In effect, it is far easier and more time efficient to count seeds visually in mud samples under a microscope in the laboratory than to collect seeds in the field individually with pliers for subsequent weighing.
Thus, a serious shortcoming of expressing food abundance as the number of seeds per area unit is that this information cannot be directly translated into a measure of energy available to foraging ducks (expressed in kcal or kJ per mass unit dry weight; e.g. Sugden 1973 , Paulus 1982 , Baldassarre & Bolen 1984 , Hoffman & Bookhout 1985 , Van Eerden & Munsterman 1997 . Knowing speciesspecific seed mass is thus crucial to bridge the gap between the present data sets, but such information is largely unavailable for European species or, if existing, is scattered in the literature. The aim of our paper is to fill this gap by providing a reference table of average mass of natural wetland seeds and crops potentially ingested by dabbling ducks in western Europe. We both present primary data and provide a compilation of values found in the literature.
Study area and methods
We sampled seeds in France and Sweden as integrated parts of research projects addressing feeding ecology, time use and microhabitat use of dabbling ducks (Schricke 1983 , Guillemain et al. 2002 , Legagneux 2002 , Arzel et al. 2003 2003 and 2004 . Sampled habitats included temporary wetlands, coastal meadows, coastal lagoons, fluvial meadows and lakes ranging from eutrophic to oligotrophic. As part of more extensive research programmes, the foraging behaviour of dabbling ducks was studied regularly at most sites as part of the daily routine before we sampled food resources. Therefore, samples were generally taken in macro-and microhabitats where dabbling ducks were actually seen foraging, or where faeces, footprints and feathers indicated recent foraging activity. In this way, we ensured that samples were representative of seeds encountered by foraging dabbling ducks. Although we did not strive to include every occurring seed-producing plant species, we assumed that the long sampling periods, the wide geographical coverage and the variety of habitats included provided a very good representation of important forage seeds available to ducks at wintering, spring staging and breeding sites within this flyway.
Core sample volume varied among sites (within 63-407 cm 3 ) as did the number of samples (10-30/ site/sampling day), but as we did not intend to analyse seed abundance, we do not consider these methodological differences a problem. Seeds in the Baie du Mont Saint Michel, in the Brenne area and in western France in August 2004 were handpicked directly from plants instead of core-sampled. Seeds were hand-sorted under a binocular microscope after the cores of plant litter and sediment had been sieved. Sieve mesh size was 300 mm; hence, all seeds down to this size were considered as long as they were not empty or otherwise obviously unviable. Indeed, the minimum size of food items that a duck can effectively capture is determined by the spaces between the bill lamellae, ranging from 0.3 mm in teal Anas crecca and northern shoveler Anas clypeata to 1 mm in mallard Anas platyrhynchos, with all other European dabbling duck species falling between these values (Thomas 1982 , Nudds & Bowlby 1984 , Tolkamp 1993 . We used Beijerinck (1947) , Berggren (1969 Berggren ( , 1981 , Anderberg (1994) and the internet resources http:// www.bioimages.org.uk/ and http://www.dijon.inra.fr/ malherbo/hyppa/hyppa-f/hyppa_f.htm to identify seeds. We also used the nomenclature adopted by these sources. We oven-dried seeds at 60uC until desiccation, i.e. for at least 24 hours (Thomas 1982) . In cases where seeds of the same plant species were collected at more than one location (e.g. by Matthieu Guillemain in Camargue, Pierre Legagneux in Brenne and Céline Arzel in Sweden), average seed mass was calculated based on the total sample (i.e. samples from different sites were pooled).
Results and discussion
We provide data on average seed mass of 200 taxa (of which 168 were identified to species and 32 to genus) belonging to 43 families (Table 1) . Chara oogons were included because they sometimes constitute a large share of the diet of granivorous dabbling ducks (Tamisier 1971a , Campredon et al. 1982 . Seed mass differed markedly among species, ranging from 0.0077 mg in whorled leaf water milfoil Myriophyllum verticillatum to 21.90 mg in caley pea Lathyrus hirsutus (disregarding acorns and heavy seeds from agricultural plants such as maize Zea mays and barley Hordeum vulgare).
The sample size of some species is rather small (e.g. , 5 seeds in annual seablite Suaeda maritima, grey sedge Carex divulsa, field bindweed Convolvulus arvensis and water mannagrass Glyceria fluitans), but considering the very small amount of data available elsewhere, the information provided here still makes a valuable contribution. Intraspecific variation in seed mass can be substantial (Susko & Lovett-Doust 2000) , and mass data based on small sample sizes must be used with caution. We hope to see future additions to our present reference table, especially more data for species from which limited samples were obtained, and studies addressing intraspecific spatio-temporal variation in seed size are needed.
All seeds treated here were collected in duck foraging habitats, and some of the plant species indeed form the bulk of the diet of dabbling ducks in western Europe, at least seasonally (e.g. Mazzuchi 1971 , Tamisier 1971a , Pehrsson 1979 ). To truly understand the importance of seeds as food for dabbling ducks, information about the energy content of representative species is also needed. Calorimetric data are available for some species (e.g. Hoffman & Bookhout 1985 , Joyner et al. 1987 , Loesch & Kaminski 1989 and are being developed for others (P. Legagneux, unpubl. data) . Combined with calorimetric data, our present reference table will make up a helpful tool for managers and scientists in assessing the relative value of foraging sites and estimating the carrying capacity of natural wetlands. Rorippa sp. 
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14.290 Epilobium sp. Another step in assessing the carrying capacity of a wetland is to define the true metabolisable energy (TME) of different food items (Sherfy 1999) . This is because the digestibility may differ between seeds from different species, and calorimetric data may not always reflect what birds can actually metabolise (Sherfy 1999) . Although TME values are essential in the end, individual seed mass remains useful for calculating and predicting TME (Sibbald 1980 , Sherfy 1999 . Potamogeton sp.
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